Conclusion: Bile leak after a TJLB is a rare, however, potential complication. ERCP and biliary stent seems an effective treatment for persistent symptomatic bile leak post TJLB.
Introduction
Transjugular liver biopsy (TJLB) is a minimally invasive procedure performed to obtain hepatic tissue in patients whom standard percutaneous liver biopsy is contraindicated due to abnormal coagulation profile and/or severe ascites. Additionally, it has the advantage of simultaneously measuring the hepatic venous pressures. the biopsy was performed by using Cook Quick-Core device ( Fig. 1 ) . Shortly after the procedure, the patient developed sharp right upper abdominal pain. Unenhanced computed tomography (CT) of the abdomen and pelvis obtained 2 hours after the biopsy due to persistent abdominal pain showed small foci of contrast and gas in the gallbladder fossa and porta hepatis indicating hepatic capsular penetration without perihepatic hematoma or other evidence of hemorrhage ( Fig. 2 ). Patient's pain was controlled with oral pain medication and the patient was discharged later the same day. The patient was admitted overnight to an outside hospital with recurrent right upper abdominal pain and nausea and was transferred to our institution 3 days after the biopsy. The repeat CBC showed stable Hgb but liver function test showed increased total bilirubin level to 2.5 mg/dL compared to his normal level (1.0 mg/dL) 2 months before. Repeat CT abdomen and pelvis with intravenous and oral contrast showed increased fluid in the perihepatic region, around the duodenum, the transverse mesocolon, and in the pelvis, concerning for bile leak ( Fig. 3 ) . Subsequent, hepatobiliary scintigraphy confirmed the diagnosis of bile leak ( Fig. 4 ) . Total bilirubin levels rose to 6.3 mg/dL on day 4 after the biopsy. At this point, an endoscopic retrograde cholangio-pancreatography (ERCP) was performed and showed contrast extravasation from a right intra- hepatic duct peripheral branch ( Fig. 5 ) . Sphincterotomy was made and a 10 Fr by 7 cm plastic stent with a single external pigtail was placed into the common bile duct ( Fig 6 A and B) . At follow-up, total bilirubin level after 48 hours was 2.0 mg/dL and the patient was discharged home. Biopsy results showed chronic hepatitis C with mild activity and cirrhosis (grade 2, stage 4). 
Fig. 5 -ERCP image 4 days after the biopsy shows contrast extravasation from a right intrahepatic duct peripheral branch (white arrow).
The internal biliary stent removed after 4 weeks and patient was asymptomatic at 2 months follow-up.
Discussion
Several studies reviewed various major and minor complications following TJLB, namely intraperitoneal hematoma, pseudoaneurysm formation, ventricular arrhythmia, or high-grade fever [ 2 ,3 ,4 ,5 ] ; however, data regarding bile leak after TJLB and its management is scarce [1] . One advantage of TJLB over percutaneous liver biopsy is to avoid capsular perforation which 
Fig. 6 -Continued
can lead to intraperitoneal hemorrhage particularly in coagulopathic patients which leads to increased morbidity or mortality. The correlation between number of passes and rate of complication is still debated [7, 8] . Delayed symptoms are consistent with prior reports and could be masked temporarily by the effects of analgesic medications [3, 6, 7] .
Persistent bile leak following transjugular liver biopsy is an unusual complication rarely described in the literature [1] .
In this patient, the middle hepatic vein was selected, which anatomically is a less favorable access for obtaining hepatic needle biopsy compared to right hepatic vein. The right hepatic vein is most favorable venous access for TJLBx due to its deep anatomic location within the right hepatic lobe parenchyma away from the liver capsule, which improves the chance of obtaining better tissue core samples while decreasing risk of liver capsular penetration by the biopsy needle. Additionally, empty gallbladder fossa in the setting of cholecystectomy, although not been described before, appears to add an extra risk for persistent symptomatic intraperitoneal bile leak should the capsular penetration occur during the biopsy.
When bile leak occurs, pressure gradient between the bile duct and duodenum develops. Endoscopic procedures have been performed to treat bile leaks, sphincterotomy alone, biliary stenting with or without sphincterotomy, and nasobiliary drainage with or without sphincterotomy.
The treatment goal is to abolish the pressure gradient to allow bile to flow to the duodenum instead through the leak. Eventually, the defect in the bile duct will heal with absence of flow through it.
Conclusion
Bile leak is a rare potential complication after TJLB. ERCP and biliary stent seem an effective treatment for persistent symptomatic bile leak post TJLB.
Supplementary materials
Supplementary material associated with this article can be found, in the online version, at doi: 10.1016/j.radcr.2018.07.026 .
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